recent synthetic report proved that visoltricin was identical to fungerin, and the structure of visoltricin was revised6).
Therefore, the reported biological activities of visoltricin were due to fungerin. In this study, we investigated the mechanism of the cell cycle arrest by fungerin and found that fungerin inhibits the polymerization of microtubule proteins.
Materials and Methods

Chemicals
Fungerin was isolated from a culture of Metarhizium sp. Polymerization assays for microtubule proteins were performed using the CytoDYNAMIX Screen kit (Cytoskeleton, Denver, CO) according to the manufacturer's instructions. Briefly, microtubule proteins (2mg/ml) were and polymerization was detected by measuring the change in absorbance at 340nm.
Results
We examined the effects of fungerin on the cell cycle of human T cell leukemia Jurkat cells using a flow cytometer.
Jurkat cells were treated with various concentrations of fungerin for 20 hours, and stained with propidium iodide for cell cycle analysis. Accumulation at the G2/M phase ( Fig. 2A) . The G2/M arrest by this alkaloid increased timedependently from treatment times of 0 to 15 hours, THE JOURNAL OF ANTIBIOTICS 417
followed by a decrease in the number of G2/M arrest cells and an increase in sub G1 cells, indicative of apoptotic cells (Fig. 2B) . In contrast, control cells showed almost the same histogram for 0 to 40 hours (Fig. 2B ). Fungerin is the unique structure where an isoprene unit and a methyl group bind to methyl ester derivative of urokanic acid, probably derived from histidine.
Although some (iso)prenylated fungal metabolites that inhibit microtubules polymerization were reported recently (phenylahistin22,23), tryprostatin24,25) and oxaline26,27)), fungerin is the simplest structure in them. Since the presence of an isoprene unit is necessary for the expression of biological activities for phenylahistin and tryprostatin28,29), it might be that the existence of the isoprene unit for fungerin is also crucial for the activity.
Moreover, it was reported that the methylation at N1 of imidazole ring of phenylahistin decreased the activities28), so it will be interesting to synthesize N1-demethyl fungerin and to test its biological activities.
This report indicated the mechanism of action by which fungerin, which has a simple structure, arrests the cell cycle at the M phase. 
